incompatible with life merited termination, while correctable abnormalities justified waiting. Conditions liable to produce dystocia needed caesarean section and those with progressive ill effects early induction. The development of some problems could be prevented by correction in utero. Examples were: (a) for postnatal treatment, the tracheo-oesophageal fistula (90% salvage rate), duodenal atresia and sacrococcygeal tumour; (b) for caesarean section, conjoined twins, giant omphalocele, hydrocephalus, large sacrococcygeal tumour and cystic hygroma;
(c) preterm delivery was possibly indicated for some urological problems. Correction of congenital abdominal wall defects was best carried out in a centre ofexcellence as large omphaloceles were often accompanied by severe associated malformations and carried a poor prognosis. High technology intensive care facilities were necessary for diaphragmatic hernia because of the associated pulmonary dysplasia (50% were stillborn because of other lethal anomalies).
Mr A E MacKinnon (Consultant Surgeon, The Children's Hospital, Sheffield) discussed urological abnormalities, starting with the differential diagnosis from normal kidneys and the appearance ofthe bladder full and empty. The full complement of glomeruli was not present till 36 weeks and development of both glomeruli and tubules continued for 6 months after birth. Obstruction in the first half of pregnancy in animal experiments produced mesodermal changes, but in the second half the pelvicaliceal system would be dilated but the glomeruli normally developed. Absent or small kidneys would produce oligohydramnios, but this might not be confirmed till 24 weeks, when termination might be considered unethical by some. Because urine in the amniotic fluid was necessary for normal lung development, severe urethral obstruction produced pulmonary hypoplasia. Theoretically, relief of obstruction might improve development of the lungs, but not necessarily of the kidneys. Bladder drainage by a double pigtailed catheter to the amniotic cavity was possible, but to date there was no convincing evidence that either pulmonary or renal function had been improved. Preterm delivery was rarely, if ever, helpful and might be hazardous. The neonatal kidney had great potential for development. Obstruction could be relieved postnatally and vesicoureteric reflux monitored in the knowledge that resolution might occur. What was needed was a long-term study of the natural history in such cases. In the discussion, the value of X-rays and scan images was emphasized. Dr Gowland found it useful to record images on videotape for subsequent review. It was agreed that both radioisotope renograms and the Whitaker test might be needed in the assessment of pelviureteric junction obstruction postnatally. No one present had done a bladder drainage procedure in utero, although a series had been published from Mount Sinai Hospital, New York, using a double pigtail catheter. Doubt was expressed about the value of treatment in utero compared with urgent postnatal treatment. For diaphragmatic hernias it was agreed it was best to transfer the patient in utero to a special centre, intubate immediately on delivery, ventilate and prepare for operation. The importance of consultation with paediatric surgeons in all these cases was emphasized.
Iron deficiency anaemia Dr E A Letsky (Hospital for Sick Children, London) set the clinical scene and described the way the body handled iron: 70% was carried in haemoglobin, the remainder being non-available in various forms, with 0.18% in plasma. Iron was absorbed in the duodenum as haemoglobin; non-haemoglobin iron had to be converted to a ferrous salt by reducing agents including phytate, calcium, phosphates, and vitamin C.
Measurements could be made of serum ferritin, serum iron, haemoglobin (Hb), packed cell volume (PCV) and the number of red cells per mm3 (RBC), from which the mean corpuscular volume (MCV), mean corpuscular haemoglobin (MCH) and mean corpuscular haemoglobin concentration (MCHC) could be calculated, as shown in Table 1 . Non-haematological manifestations of iron deficiency anaemia were impaired muscle function, neurological underactivity and epithelial disturbances, alterations in GI behaviour and growth retardation. Gut epithelium normally had a twoday replacement cycle and liver mitochondria were replaced in 5 days. The principal causes of iron deficiency anaemia were: rapid growth, inadequate iron intake, and blood loss; others were splenic overactivity, blood-letting in special care baby units, and deficient stores in the mother and reliance on cow's milk.
Blood loss was less important than in adults, but parasites such as hookworm were significant in some places. Cow's milk could induce epithelial dysfiuction to reduce iron absorption and reduce occult gut loss, which could also occur from Meckel's diverticulum.
In summary, deficiency could occur from increased requirements, as in infancy and puberty, a negative iron balance due to decreased intake or imperfect absorption, or increased loss.
Radiology: Dr Christine M Hall (Consultant Radiologist, Hospital for Sick Children, London) discussed the causes of iron deficiency anaemia in childhood. Radiological investigations were aimed at determining the site of chronic blood loss from the GI tract. The commonest site of chronic bleeding was the oesophagus, as a result of an oesophagitis due to vomiting or GI reflux. Although radiological investigations determined an anatomical cause for vomiting, other causes of vomiting should be remembered, for example, cardiac failure, electrolyte imbalance, neurological disorders and mental retardation.
Hiatus hernia and gastro-oesophageal reflux predisposed to oesophagitis and were usually secondary to a congenital abnormality. This might be either in the oesophagus (oesophageal atresia with subsequent primary anastomosis) or in the gastric outflow and proximal small bowel, causing partial or intermittent obstruction (pyloric stenosis in which ultrasound might be of value, duodenal stenosis or web, annular pancreas and malrotation with volvulus ofthe small bowel).
Other causes of blood loss from the oesophagus included oesophageal varices found in patients with cystic fibrosis, portal vein thrombosis or the juvenile type of polycystic disease of the kidneys. Duplication cysts (of which a Meckel's diverticulum was a variant) might be found in the entire length ofthe GI tract and when of the communicating type could give rise to chronic blood loss.
Blood loss from the small and large bowel was relatively less common and also less reliably demonstrated by conventional contrast studies, but such abnormalities as polyps, worms, Crohn's disease, colitis and malabsorption as a result of milk allergy might be found.
Isotopes: Dr M V Merrick (Consultant, Medical Radioisotope Department, Western General Hospital, Edinburgh) said that the GI tract could be investigated for sources of blood loss with endoscopy, barium studies, radioisotope investigations for Meckel's diverticulum, with labelled colloid or red cells, or using other radioisotopes. He then described the principal radioisotope techniques. To visualize the ectopic gastric mucosa in Meckel's diverticulum with technetium 99m, he emphasized the necessity for preliminary preparation with cimetidine (adult dose 200 mg three times daily) the previous day and 400 mg on the morning of the examination to reduce gastric output of pertechnetate, and he discussed the causes of false-positive and negative results. Fe59 was suitable for long-term studies only, but 5ICr-labelled red cells intravenously followed by stool collection over 3-5 days would measure the rate of blood loss. In actual GI bleeding, Tc99m-labelled colloids as used for liver studies were helpful but only if the bleeding was occurring between the time of injection and clearing of the blood by the liver, i.e. less than 10 minutes. Technetium-labelled autologous red cells allowed more time, but required a faster rate of blood loss. They allowed imaging for up to 24 hours and would pick up bleeding occurring within that time.
Indium11I RBC offered some advantages over technetium because of its longer half-life (nearly 3 days) and could be used in the same way.
Problems in the liver Imaging: Dr I Gordon (Radiologist, Hospital for Sick Children, London) discussed the problem of distinguishing obstructive from non-obstructive jaundice in young children. Obstructive causes included biliary atresia, gallstones and choledochal cysts; non-obstructive causes included neonatal hepatitis, alpha-1-antitrypsin deficiency. Available methods of investigation were ultrasound, radioisotope hepatobiliary studies (e.g. Tc99m HIDA scan), abdominal X-rays, barium meal, percutaneous cholangiography and endoscopic retrograde cholangiopancreatography (ERCP). The choice ofmethod depended on invasiveness, availability of expertise and equipment, and credibility. Ultrasound should be the first examination to exclude masses, followed by Tc HIDA scan (with phenobarbitone for three days pre-scan); this examination could exclude biliary atresia. In hepatomegaly due to tumour, the possibilities were hepatoblastoma, hepatocellular carcinoma and benign lesions. To assess resectability a chest X-ray, ultrasound, Tc99m colloid scan and CT scan were required. Embolization procedures were possible and the arteriography could be a great help to surgery, but the vascular pattern could be deceptive and did not always separate benign and malignant tumours.
Tumours: Mr E R Howard (King's College Hospital, London) discussed -the surgical aspects of liver tumours, which include hepatoblastoma, hepatocellular carcinoma, embryonic sarcoma, angiosarcoma and the benign tumourshaemangioma, mesenchymal hamartomas, focal nodularhyperplasia and adenoma. The sparse vascular pattern of mesenchymomas was illustrated as a useful sign for radiological diagnosis. The importance of angiography in the planning of surgical resection was emphasized, and the differential diagnosis from cysts, abscesses, renal lesions and choledochal cyst was discussed. There was some hope of improved results formalignant tumours with a combination ofsurgery and chemotherapy.
In closing the morning session, Sir Alan Reay complimented all the speakers and reflected that it was becoming progressively more clear that paediatricians should consult closely with their radiological colleagues before, embarking on imaging investigations for these sorts ofproblems.
The Chair for the afternoon session, which was largely about genitourinary problems, was taken by Dr R K Levick, Chairman, Paediatric Radiology Group, Royal College of Radiologists.
Currentproblens in urinary tract infection in children
Dr Jean Smeilie (Senior Lecturer in Paediatrics, University College Hospital, London) discussed some problems of urinary tract infecton (UTI) in childhood. Recognition, was often delayed and its potential significance not appreciated, so that follow up might be limited. Symptoms were a p6or guide to the presence of radiological abnormalities, yet there was understandable reluctance to subject children to invasive procedures to define the small proportion with serious disease.
Infection recurred in 50% within one year; almost all were reinfections (not relapses) with new organisms derived from the bowel flora, suggesting impaired host defences. Regular, complete bladder emptying provided the main defence, so that infection might be due to stasis, secondary for example to obstruction or vesicoureteric reflux (VUR), or to bladder inflammation from a preceding infection. Although investigation might reveal unsuspected underlying urinary tract pathology, the main importance ofUTI in children was its association with renal scarring, a major cause of renal insufficiency and hypertension. This scarring was found in 83 children among 744 aged-0-12 investigated by intravenous urography (IVU) and micturating cysto-urethrography (MCU) after a symptomatic UTI; 246 children (33%) were found to have VUR, 76 associated with renal scarring; 431 (58%) had no structural abnormality and 4 5% had obstructive lesions.
The purpose-of investigation was to determine the current state of the urinary tract, the prognosis and aetiology in each child. Thus obstruction, VUR, renal scarring or the risk of it, and predisposing factors such as constipation, spina bifida or abnormal bladder function, should be identified or excluded. All children with proven UTI required investigation after treatment of the presenting infections; earlier episodes of infection with nonspecific symptoms might be overlooked, and infection could be expected to recur in the majority.
The choice and extent of investigation was affected by age, clinical findings, past and family history. Invasiveness and radiation exposure had to be considered. Recommended and informative investigations under the age of five years were IVU (limited to 4 films), and MCU, although ultrasound would identify dilatation of the urinary tract. Over 5 years IVU was recommended, followed by MCU if there was an abnormal IVU, recurrent infection or family history ofVUR or renal scarring. Radioisotope renograms were complementary to these in predicting scarring and in assessing obstruction and differential renal function. Follow-up investigation should evaluate renal growth and function, VUR and surgical success and identify new scars.
The development of new scars was seldom reported, perhaps because this mainly occurred early in life when UT' was often unrecognized. A recent collaborative study of 74 children developing new scars indicated that both infection and VUR were usually necessary for scar development. The treatment of infection was delayed in over half of them. The presenting sympton,atic UTI was implicated in many of those studied. Minor changes originally regarded as normal on the initial IVUs were seen at the sites where scars appeared later. These became more obvious as the surrounding normal tissue hypertrophied. The DMSA;isotope scan might prove to be a sensitive means of identifying children at risk of developing scars. However, further validation, tanidardization and serial reproducibility of, new imaging techniques was required before they could replace radiology in the primary investigation of the -child with UTI.
Imaging the dilated urinary tract Dr H M Carty (Consultant Radiologist, Alder Hey Children's Hospital, Liverpool) discussed this problem. The finding of a dilated urinary tract prompted three questions: (1) Where is the dilatation? Is it, for example, confined to the pelvicalyceal system or does it extend more distally.
(2) Is the dilated system obstructed or is it not? (3) Is there useful recoverable renal function to justify reconstructive surgery? Examples were shown of how newer imaging methods were used to answer these questions.
(1) Where is the dilatation?
Case 1: Male aged 18 months. IVU performed following urinary tract infection showed left hydronephrosis, with the renal pelvis imperfectly seen and the ureter not visualized at all. A cystogram showed no reflux. Ultrasound confirmed the hydronephrosis and demonstrated a markedly dilated left ureter behind the bladder. The appearances were consistent with obstructed megaureter and ureteric reimplantation was performed with a good result. Without ultrasound it would have been necessary to have repeated the IVU with increased dose of contrast and delayed films or to have performed a retrograde pyelogram.
Case 2: Male aged 1 year. An IVU following a urinary tract infection showed bilateral hydronephrosis and hydroureter and a cystogram gross bilateral vesicoureteric reflux. He was referred (from another hospital) for ureteric reimplantation. Because none of the cystogram films showed the bladder outlet, the examination was repeated and this demonstrated posterior urethral valves. Ablation of the valves resulted in resolution of the hydronephrosis and cure of the reflux.
Imaging methods (including old-fashioned ones) should be performed so as to give maximum possible information.
(2) Is the dilated system obstructed?
Case 3: Female aged 10 years. An IVU performed for right loin pain showed right hydronephrosis and ultrasound showed no ureteric dilatation. The appearances were consistent with pelviureteric junction obstruction and the presence of obstruction was confirmed by Hippuran renography with diuresis. A good clinical and radiological result was obtained by pyeloplasty.
A good result is to be expected from surgery in such cases. Preoperative renography is not absolutely necessary in such straightforward cases but may be useful for comparative purposes if the postoperative radiological result is equivocal.
Case 4: Female neonate. Prenatal ultrasound scanning at 36 weeks' gestation showed right hydronephrosis without enlargement of the ureter. The appearances were unchanged on postnatal scan. An IVU showed marked calyceal dilatation but relatively little enlargement of the renal pelvis. The appearances were suggestive of nonobstructive megacalycosis and absence of obstruction was confirmed by Hippuran renography with diuresis. Serial ultrasound examinations over the next 2 years showed complete resolution of the calyceal dilatation.
The dilated system is not necessarily obstructed and surgery is usually contraindicated in the absence of obstruction. Benign megacalycosis is a relatively common finding on prenatal ultrasound and renography is useful to exclude obstruction in suspected cases. The condition usually remains static without deterioration in renal function, but may resolve completely, as in this case.
Case 5: Male neonate. Prenatal ultrasound examination at 36 weeks' gestation showed bilateral hydronephrosis and hydroureter without enlargement of the-bladder. These appearances were confirmed on postnatal ultrasound and IVU. The possibilities of posterior urethral valves or vesicoureteric reflux-were excluded by cystography. Hippuran renography with diuresis showed no evidence of obstruction. His progress was monitored with ultrasound, and an IVU at one year showed almost complete resolution of his hydronephrosis.
The initial radiological appearances were consistent with, and indistinguishable from, bilateral obstructed megaureters but this was largely excluded by renography. This allowed an expectant approach with a very satisfactory outcome.
(3) Is there useful recoverable renal function?
Case 6: An IVU performed because of a long history of urinary tract infections showed a normal right upper renal tract but no visualization of the left system. Ultrasound demonstrated gross left hydronephrosis and hydroureter and a cystogram showed no reflux. A DMSA scan revealed 30% uptake of isotope by the left kidney, indicating useful renal function in the presence of an obstructed megaureter. After ureteric reimplantation the IVU and ultrasound appearances improved, although differential uptake of DMSA remained unchanged after 2 years.
Ultrasound gives no information on renal function, while IVUs are often unreliable in this respect. In doubtful cases associated with pelviureteric obstruction, surgeons have traditionally tried to judge function by inspection of the kidney at operation, but even this rather haphazard method is not possible when the obstruction is at the ureterovesical junction. Isotope scanning (preferably DMSA) is invaluable in such cases.
Case 7: Male aged 3 months. Abdominal ultrasound performed for failure to thrive showed bilateral hydronephrosis and hydroureter with a duplex system on the left and left-sided ureterocele. An IVU revealed poor opacification of the right kidney and no visualization of the left kidney. A DMSA scan showed almost normal appearance of the right kidney but no uptake of isotope on the left. The left kidney was explored with a view to total nephrectomy and decompression of the ureterocele from above. However, the lower pole looked quite normal, so only the upper pole was removed and a nephrostomy was left in the lower pole. The baby did well but the nephrostomy never drained more than 20 ml of urine in 24 hours and a repeat DMSA scan 3 weeks postoperatively still showed no uptake of isotope on the left. Poor or absent uptake of DMSA in such cases usually indicates irrecoverable renal function. Despite the grossly normal operative appearances of the lower pole of the kidney, a total nephrectomy should have been performed in this case.
Imaging of abdominal and pelvic masses
Dr C C Bailey (St James's University Hospital, Leeds) described the case of an 18-month-old female infant who presented with a distended bladder and urinary tract infection. Drainage of the bladder revealed a lower abdominal mass separate from the bladder, and pelvic examination showed this to be arising in the presacral area. Biopsy revealed a highly malignant undifferentiated sarcoma. Biochemical markers were studied and showed a grossly raised alphafetoprotein level indicative of malignant yolk sac tumour. Therapy was started using combination chemotherapy. The mass diminished in size and the alphafetoprotein level fell at a satisfactory rate, indicating good response in the tumour. The child, however, continued to experience severe problems with urinary drainage. She eventually died two months after diagnosis from gram-negative septicaemia which occurred during an episode of chemotherapy-induced neutropenia. Post-mortem examination revaled a presacral teratoma. Histology showed that all trace of malignant tissue had been eradicated and that the lesion was a benign teratoma.
Dr S E W Smith then discussed the radiological investigation of a pelvic mass in childhood. He pointed out that this was almost the same as the investigation of an abdominal mass, i.e., plain abdomen and lateral, chest X-ray, ultrasound, and sometimes IVU and CT. There were two differences: (1) if a benign lesion was shown (e.g. mass with teeth or calcification of a teratoma on the plain films, a cystic lesion at ultrasound) then investigation could often end with ultrasound; (2) if a solid and probably malignant lesion was shown, CT was the best of all examinations in showing the pelvic extent and retroperitoneal spread.
He gave an example where the plain X-ray film showed a soft tissue mass, ultrasound showed bilateral hydronephrosis and hydroureter but no detail of the pelvic mass; CT showed the extent of the large pelvic mass and the retroperitoneal spread to the lower renal poles.
Radiology was less likely to diagnose the type of solid tumour in the pelvis than in the abdomen. Malignant teratoma, rhabdomyosarcoma of the bladder base or retroperitoneum, neuroblastoma, yolk sac tumours, leiomyosarcoma, and lymphoma had few distinguishing radiological features, except calcification in neuroblastoma, and an intrinsic bladder mass at IVU in rhabdomyosarcoma of the bladder base.
Dr Smith said that pelvic tumours in childhood were rare. They accounted for only 1% or less of tumours in most childhood series. Diagnosis might be aided by the use of biochemical markers. Neuroblastoma was characterized by elevated urinary levels ofcatecholamines and elevated serum neurone specific enolase. Yolk sac tumours were associated with elevated serum alphafetoprotein. Embryonic carcinoma and choriocarcinoma might show elevated serum beta-human chorionic gonadotrophin.
Renal cystic disease
The different forms ofcystic disease ofthe kidney and problems in their identification, inheritance and prognosis were reviewed in a paper by Dr D G Shaw and Dr J R Pincott (Hospital for Sick Children, Great Ormond Street, London) which is published in full on p. 476 of this issue.
Ambiguous externalgenitaliaidentification of internalpelvic shadows Dr A W Duncan and Dr D C L Savage (Royal Hospital for Sick Children, Bristol) discussed the difficult problems involved in handling neonates with ambiguous genitalia, which they classified as follows:
(1) Female pseudohermaphrodite -XX sex chromosomes with variable pattern of ovarian structure, internal reproductive organs and external genitalia.
(2) Male pseudohermaphrodite -XY sex chromosomes with variable pattern of testicular structure, internal reproductive organs and external genitalia.
(3) True hermaphroditesovarian and testicular tissue with XX, XY or XX-XY sex chromosomes and variable pattern of internal reproductive organs and external genitalia. (4) Sex chromosomal abnormalitiesabnormal sex chromosome complement with variable pattern of gonadal structure, internal reproductive organs and extemal genitalia.
The diagnosis should not be guessed at, but the parents offered a simple explanation and reassurance that whatever the decision about the sex of rearing, sexual competence and sexpal identity would be normal. Detailed investigation did not need to be discussed at this stage, but it was important that the parents' anxieties were appreciated and that they were seen daily. Investigations included sex chromosomes, plasma 17-hydroxyprogesterone, an HCG stimulation test if XY chromosome complement or a gonad was palpable (measurement of testosterone and its precursers) and radiology.
Two illustrative cases were presented. The first infant had perineal hypospadias, a bifid scrotum and XY chromosomes. A gonad was palpable in the right groin. There was an uncle with ambiguous genitalia. A urethrogram showed a male type urethra. At laparotomy there was a dysgenetic right testicle and a left streak gonad. The child had incomplete XY familial dysgenesis and was reared as a male. The second infant had a similar perineal hypospadias with a bifid, empty scrotum and XY chromosomes. Urethrogram showed a vagina and uterus. At laparotomy there were bilateral dysgenetic testicles. This child also had incomplete familial XY gonadal dysgenesis but was reared as a female because of the small size of the phallus.
Imaging was necessary to evaluate the pelvic organs to aid diagnosis and plan any subsequent surgery. Ultrasound could show a uterus if present, but its main use was to identify the kidneys and adrenal glands. Micturating cystourethrography was obligatory to show the internal organs and their connection with the urethra. The whole urethra should be visualized; a verumontanum would imply a male type urethra. The knowledge of the presence of vagina and uterus was not only important for surgical intervention, but also if the baby was to be reared as a boy and the organs not removed, any complications that might occur could be anticipated, e.g. possible dilatation of these organs if a distal urethral stenosis occurred following surgery. The technique of cystourethrography was briefly described (under local anaesthetic); general anaesthetic was rarely needed, but was justified in selected cases. The management depended on a combination of clinical and radiological findings. It was important to remember that 5% of XY dysgerminomas were malignant.
Nuclear magnetic resonance (NMR) spectroscopy of the brain in newborn infants Professor E 0 R Reynolds (University College London) described studies of the neonatal brain using phosphorus NMR spectroscopy.
Brain damage in newbom infants requiring intensive care commonly resulted from cerebral haemorrhage or hypoxic-ischaemic injury. Haemorrhages were easy to detect with ultrasound or computerized tomography, but neither technique reliably detected the early changes of hypoxic-ischaemic injurya more important cause than haemorrhage of neurodevelopmental disability in surviving infants. NMR spectroscopy could be used to measure the intracellular concentrations of phosphorus metabolites that were important in energy metabolism, notably adenosine triphosphate (ATP) and phosphocreatine (PCr). Intracellular pH (pHi) could also be measured.
Since alterations in the 'high-energy' phosphorus compounds and pH, were to be expected in conditions where oxidative phosphorylation was disrupted, the technique provided the prospect of exploring the pathogenesis and consequences of hypoxic-ischaemic injury to the brain.
Following pilot experiments in experimental animals, NMR spectroscopy had been used to study the brain in infants who had been asphyxiated during delivery, or were affected by other cerebral disturbances. Normal infants were studied for comparison. The spectra from the normal infants showed signals from ATP, PCr, inorganic orthophosphate (P1), phosphodiesters and phospholipids, and also from a metabolite, present in high concentration, resonating in the phosphomonoester region of the spectrum which had been tentatively identified as phosphoethanolamine, a major precursor of membrane phospholipid and myelin.
The major abnormality detected in infants with cerebral disturbances was in the PCr/P1 ratio, which is an index of the 'energy-state' of the tissue. This ratio was often low following birth asphyxia, but there appeared to be a latent period before it fell, offering the prospect of effective treatment. The PCr/P1 ratio was also low in other conditions of suspected hypoxic-ischaemic injury, including periventricular leukomalacia. Two infants with inborn errors of metabolism, proprionic acidaemia and arginosuccinic acidaemia, had extremely severe depletion of PCr and ATP. Whatever the diagnosis, very low PCr/P, ratios were associated with a poor prognosis for survival and neurodevelopmental outcome.
It was concluded that NMR spectroscopy was providing important new infornation about the brain in normal infants and in infants who had sustained cerebral disturbances around the time ofbirth.
Diagnostic and interventional radiology in biliary diseases in children Dr F Brunelle (radio-pediatrie, Centre Hospitalier de Bicetre, 94270 Le Kremlin Bicetre, France) discussed the diagnosis and management of biliary diseases in children. Ultrasound could show bile duct dilatation which could be confirmed by percutaneous transhepatic cholangiography (PTC) or percutaneous cholecystography (PCC) under general anaesthesia, using a small catheter sheathed over a needle. Stones were seen by ultrasound in 30% of cases, but only 20% were radio-opaque. Stones were often not seen because there was no fluid around them. They were often dealt with by cannulating the duct, washing it out and aspirating. Stones sometimes formed due to fibrotic stenoses of common bile duct. These were unable to pass the stenosis, making surgery necessary.
A common pancreatico-biliary channel could give rise to abdominal pain and jaundice. Ultrasound showed bile duct dilatation with cystic dilatation of the common bile duct in half the cases. There were various patterns of the biliary-pancreatic tree which allowed reflux up the common bile duct, and obstruction of the common bile duct with dilatation. The cholecystokinin test could be applied by putting catheters in the gallbladder and common bile duct, injecting intravenously 1 mg/kg of cholecystokinin and sampling the bile for amylase and lipase. This could distinguish choledochal cyst from simple common bile duct dilatation or pancreatitis.
The common bile duct could be obstructed by tumourshepatoma, lymphosarcoma, rhabdomyosarcomaand in such cases the bile duct could be drained. Benign tumours could be resected.
A procedure was described in which both right and left hepatic ducts were cannulated to show that they communicated. A non-dilated bile duct indicated biliary atresia. Absence of a gallbladder indicated biliary atresia as well. The surgical procedure of hepato-porto-cholecystostomy could be used for partial atresia ofthe common bile duct. P M Bretland Editorial Representative Section ofRadiology (Accepted 10 February 1986)
